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(54) FLUID CONTROL DEVICE

(57) A fluid control device provided with a plurality of
switching valves and a plurality of relief valves, wherein
a sub-relief passage communicating with a tank when
the switching valves are in any state other than neutral
is branched from a parallel passage for guiding a
high-pressure hydraulic fluid to the switching valves, a
sub-relief valve is provided within the sub-relief passage,
and a check valve that minimizes the flow of hydraulic
fluid toward a hydraulic pressure supply source is pro-
vided between switching valves and the point of branch-

ing of the sub-relief passage in the parallel passage,
whereby the number of components and man-hours for
assembly can be reduced due to the sub-relief passage
having no check valve, hydraulic fluid can be prevented
from heading toward a pump from an actuator even when
the plurality of switching valves are operated simultane-
ously, and with no need for high hydraulic fluid pressure,
high-pressure hydraulic fluid is prevented from being
guided to an actuator having comparatively low pres-
sure-resistant performance.
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Description

Technical Field

[0001] The present invention relates to a fluid control
device that is used in industrial vehicles or industrial ma-
chines and is equipped with a plurality of switching valves
and a plurality of relief valves.

Background Art

[0002] From related art, in industrial vehicles and the
like, a fluid control device equipped with a plurality of
switching valves has been known. This device is used
by connecting an actuator to each switching valve, re-
spectively. As an actuator connected to the switching
valve of such a fluid control device, for example, a lift
cylinder for raising and lowering a loading platform in a
forklift or a tilt cylinder for inclining a mast supporting the
loading platform forward and backward is adopted.
[0003] Incidentally, in such a fluid control device, in
some cases, hydraulic fluid pressures necessary for op-
erating each actuator may be different from each other.
In other words, the hydraulic fluid pressure necessary for
raising the loading platform, the hydraulic fluid pressure
necessary for inclining the mast forward or backward,
and the hydraulic fluid pressure necessary for an actuator
for an attachment such as a clamping function which is
a case of being added separately are different from each
other. From this, it is conceivable to provide a plurality of
relief valves, such as providing the relief valves at each
cylinder port. Specifically, it is conceivable to provide a
main-relief valve for preventing the hydraulic fluid pres-
sure in a passage for supplying the hydraulic fluid from
a fluid pressure supply source to each actuator from ex-
ceeding a predetermined first fluid pressure which is a
highest fluid pressure, and it is conceivable to provide a
sub-relief valve for preventing the hydraulic fluid pressure
supplied to an actuator for other tilt or attachment from
exceeding a second fluid pressure lower than the first
fluid pressure, with respect to an actuator such as a lift
cylinder requiring the highest hydraulic fluid pressure.
When such a configuration is adopted, an actuator which
does not require a high hydraulic fluid pressure and a
pipe associated with the actuator are protected. In addi-
tion, by adopting the actuator and the pipe having rela-
tively low pressure resistance performance, it is possible
to reduce the cost. Installing examples of the sub-relief
valve are as follows (see, for example, Patent Documents
1 and 2).
[0004] In Patent Document 1, when the switching valve
connected to the lift cylinder, which is an actuator requir-
ing the highest hydraulic fluid pressure, takes a position
other than a raised position to direct the hydraulic fluid
to the lift cylinder, the hydraulic fluid from the hydraulic
pressure supply source is directed to the sub-relief valve.
However, when this configuration is adopted, the follow-
ing problems may occur. That is, when another actuator

is operated in a state in which the lift cylinder is located
at the raised position, since the hydraulic fluid is not di-
rected to the sub-relief valve, the hydraulic fluid at a high-
er pressure than the second fluid pressure may be di-
rected to the another actuator. At this time, another ac-
tuator or the pipe associated with the actuator may be
broken unless devices capable of withstanding the high-
est pressure are selected. On the other hand, when an-
other actuator or the pipe is made to withstand the high
pressure, although it is possible to prevent breakage, an-
other problem arises in which it is not possible to achieve
the cost reduction as described in the preceding para-
graph.
[0005] In Patent Document 2, when a switching valve
connected to a member other than the lift cylinder takes
a position for operating the actuator, that is, a position
other than a neutral position, the hydraulic fluid from the
hydraulic pressure supply source is directed to a sub-
relief passage including a sub-relief valve, other than the
actuator. The sub-relief passage branches inside the
switching valve. When such a configuration is adopted,
even in a case where the lift cylinder is located at the
raised position, the sub-relief valve operates when the
hydraulic fluid pressure directed to another actuator ex-
ceeds the second fluid pressure. Thus, the problem de-
scribed in the previous paragraph is solved. However,
when adopting such a configuration, in order to prevent
the occurrence of problems due to the fact that the actu-
ators communicate with each other inside the switching
valve and via the sub-relief passage in a case where the
plurality of switching valves simultaneously take the po-
sitions other than the neutral position, it is necessary to
separately provide a check valve in the sub-relief pas-
sage. Therefore, there is another problem of increases
in the number of components and assembling man-
hours.

Citation List

Patent Document

[0006]

Patent Document 1: US-A-4561463
Patent Document 2: JP-A-2007-239992

Summary of the Invention

Technical Problem

[0007] The present invention has been made under
such a circumstance, and an object thereof is to prevent
a high-pressure hydraulic fluid from being directed to an
actuator which does not require a high hydraulic fluid
pressure and has relatively low pressure resistance per-
formance, without causing an increase in the number of
components and assembling man-hours.
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Solution to Problem

[0008] In order to solve the above problems, a fluid
control device according to the present invention has the
following configuration. That is, the fluid control device
according to the present invention includes a plurality of
switching valves; a high-pressure flow path which re-
ceives supply of high-pressure hydraulic fluid from a hy-
draulic pressure supply source, and passes through the
plurality of switching valves in a neutral state; a parallel
flow path which branches from the high-pressure flow
path to direct the hydraulic fluid to each of the switching
valves; a return flow path which receives and directs the
hydraulic fluid having passed through all the switching
valves via the high-pressure flow path and the hydraulic
fluid discharged from each switching valve to a tank; a
main-relief passage through which a part between the
hydraulic pressure supply source and the switching valve
located on a most upstream side communicates with the
return flow path; a main-relief valve which is provided in
the main-relief passage and opens when the fluid pres-
sure of the high-pressure flow path exceeds a predeter-
mined first fluid pressure; a sub-relief passage which
branches from the parallel passage, reaches the switch-
ing valve, and communicates with the tank when the
switching valve is in a predetermined state other than the
neutral state; a sub-relief valve which is provided in the
sub-relief passage, and opens when the fluid pressure
of the parallel flow path exceeds a second fluid pressure
lower than the first fluid pressure; and a check valve
which suppresses the flow of hydraulic fluid toward a hy-
draulic pressure supply source provided between the
branch with the sub-relief passage and the switching
valve in the parallel passage.
[0009] In such a case, since the sub-relief passage
branches off from the parallel passage, the sub-relief
passage and the passage reaching the actuator from the
switching valve do not communicate with each other in-
side the switching valve. Further, even when a plurality
of actuators is operated at the same time, it is possible
to prevent the hydraulic fluid in a certain actuator from
flowing out to another actuator via the parallel passage
and the sub-relief passage, by the check valve in the
parallel flow path. Accordingly, there is no need to sep-
arately provide a check valve in the sub-relief passage,
and the number of components can be reduced.

Advantageous Effects of the Invention

[0010] According to the present invention, it is possible
to prevent a high-pressure hydraulic fluid from being di-
rected to an actuator which does not require a high hy-
draulic fluid pressure and has relatively low pressure re-
sistance performance, without causing an increase in the
number of components and assembling man-hours.

Brief Description of the Drawings

[0011]

Fig. 1 is a diagram illustrating a fluid control device
according to an embodiment of the present inven-
tion.
Fig. 2 is a diagram schematically illustrating a switch-
ing valve according to the same embodiment.
Fig. 3 is an operation explanatory view according to
the same embodiment.
Fig. 4 is an operation explanatory view according to
the same embodiment.

Mode for Carrying Out the Invention

[0012] An embodiment of the present invention will be
described below with reference to Figs. 1 to 4.
[0013] A fluid control device C according to the present
embodiment includes a tank 9 for storing a hydraulic fluid,
a hydraulic pump 1 which sends the hydraulic fluid from
the tank 9, a priority valve mechanism 2 which receives
the supply of the hydraulic fluid from the hydraulic pump
1, and a fluid pressure unit 3 which is stacked on the
priority valve mechanism 2. The fluid pressure unit 3 has
a pump side port 3a which receives the supply of hydrau-
lic fluid from a surplus flow output port 2a of the priority
valve mechanism 2, and a tank side port 3b which dis-
charges the hydraulic fluid.
[0014] The priority valve mechanism 2 is used for a
forklift or the like, and has the same configuration as a
mechanism which is known as this type of priority valve
mechanism which supplies the hydraulic fluid to a steer-
ing mechanism, and a fluid pressure unit formed by stack-
ing a plurality of switching valves. That is, various valves
such as the priority valve main body 21 are integrally
incorporated in the interior, a priority diversion function
of dividing the supplied hydraulic fluid into a priority flow
and a surplus flow. The priority valve mechanism 2 in-
cludes an introduction port 2a, a discharge port 2b, and
a surplus flow output port 2c. The introduction port 2a is
an introduction port of the high-pressure hydraulic fluid
discharged from the hydraulic pump 1. The discharge
port 2b communicates with a steering operation assisting
circuit ST, and preferentially discharges the hydraulic flu-
id necessary when performing the steering operation.
The surplus flow output port 2c discharges the surplus
hydraulic fluid. Further, the priority valve mechanism 2
includes a return flow path 22, a main-relief passage 23,
and a main-relief valve 24. The hydraulic fluid discharged
from the steering operation assisting circuit ST passes
through the return flow path 22. The main-relief passage
23 short-circuits the introduction port P and the return
flow path 22. The main-relief valve 24 is provided in the
main-relief passage 23 to prevent the pressure of the
hydraulic fluid introduced into the introduction port P from
exceeding a predetermined first fluid pressure.
[0015] The fluid pressure unit 3 includes a combination
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of an unloading valve 4, first, second, and third fluid con-
trol valves 5, 6, and 7, and a sub-relief valve section 8
equipped with a sub-relief valve 81. Further, the fluid
pressure unit 3 further has a high-pressure flow path 31,
first to third parallel flow paths 32a to 32c, a return flow
path 33, and first to third sub-relief passages 34a to 34c
therein. The high-pressure flow path 31 receives the hy-
draulic fluid supplied from the pump side port 3a. The
first to third parallel flow paths 32a to 32c branch from
the high-pressure flow path 31 to supply the hydraulic
fluid to the first to third fluid control valves 5 to 7. The
return flow path 33 is in communication with the return
flow path 22 of the priority valve mechanism 2 and re-
ceives the hydraulic fluid having passed through the third
fluid control valve 7 via the high-pressure flow path 31
and the hydraulic fluid discharged from the first to third
fluid control valves 5 to 7. The first to third sub-relief pas-
sages 34a to 34c are connected to the return flow path
33 from the parallel flow path 32 via the first to third fluid
control valves 5 to 7. Each of the first to third fluid control
valves 5 to 7 functions as the switching valve of the
present invention.
[0016] The first parallel flow path 32a branches from
the high-pressure flow path 31 and is connected to the
first fluid control valve 5. Further, a check valve 505 which
suppresses the flow of the hydraulic fluid from the first
fluid control valve 5 toward the pump is provided in the
first parallel flow path 32a.
[0017] The second parallel flow path 32b branches
from the first parallel flow path 32a and is connected to
the second fluid control valve 6. Further, a check valve
605 which suppresses the flow of the hydraulic fluid from
the second fluid control valve 6 toward the pump is pro-
vided in the second parallel flow path 32b.
[0018] Further, the third parallel flow path 32c branch-
es from the second parallel flow path 32b, and is con-
nected to the third fluid control valve 7. Further, a check
valve 705 which suppresses the flow of the hydraulic fluid
from the third fluid control valve 7 toward the pump is
provided in the third parallel flow path 32c.
[0019] The first sub-relief passage 34a branches from
the upstream side of the check valve 50 in the first parallel
passage 32a, and joins the return flow path 33 via the
first fluid control valve 5 and the sub-relief valve 81. How-
ever, an upstream side and a downstream side of the
first fluid control valve 5 in the first sub-relief passage
34a are always closed by the first fluid control valve 5.
[0020] The second sub-relief passage 34b branches
from the upstream side of the check valve 60 in the sec-
ond parallel passage 32b, joins the first sub-relief pas-
sage 34a via the second fluid control valve 6, and joins
the return flow path 33 via the sub-relief valve 81.
[0021] The second sub-relief passage 34c branches
from the upstream side of the check valve 70 in the third
parallel passage 32c, joins the second sub-relief passage
34b via the third fluid control valve 7, and joins the return
flow path 33 via the sub-relief valve 81.
[0022] The sub-relief valve 81 opens when the hydrau-

lic fluid pressure supplied from the parallel flow path 32
to the second and third fluid control valves 6 and 7 ex-
ceeds the second fluid pressure. The second fluid pres-
sure is lower than the first fluid pressure which is the fluid
pressure of the threshold value at which the main-relief
valve 24 opens.
[0023] The unloading valve 4 is connected to, for ex-
ample, a seating sensor (not illustrated), and only when
the seating sensor does not detect that an operator is
seated on the driver’s seat, the high-pressure flow path
31 is made to communicate with the return flow path 33.
[0024] The first fluid control valve 5 has an inflow port
5a connected to the parallel flow path 32, a discharge
port 5b connected to the return flow path 33, and first and
second output ports 5c and 5d connected to a lift cylinder
LS serving as an actuator. Further, the first fluid control
valve 5 can selectively take three positions of a neutral
position, a rising position, and a lowered position. The
neutral position causes the high-pressure flow path 31
to communicate with the return flow path 33. The rising
position causes the inflow port 5a and the first output port
5a to communicate with each other. The lowered position
causes the discharge port 5b and the second output port
5d to communicate with each other and causes the high-
pressure flow path 31 to communicate with the return
flow path 33. The first fluid control valve 5 is connected
to a first operation lever 51 to receive an operation on
the first operation lever 51 and perform switching among
the three positions. Further, a logic valve 52 is provided
between the first output port 5c and the lift cylinder LS.
An electromagnetic valve 53 is provided in a back pres-
sure chamber of the logic valve 52, and the lift cylinder
LS is prevented from descending due to the backward
flow of the hydraulic fluid from the lift cylinder LS, by the
operation of the electromagnetic valve 53. As described
above, the lift cylinder LS is connected to the first fluid
control valve 5 via the first and second output ports 5c
and 5d, and receives the supply of the hydraulic fluid to
raise a fork (not illustrated) connected to the lift cylinder
LS. Further, the lift cylinder LS discharges the hydraulic
fluid to lower the fork (not illustrated) connected to the lift
cylinder LS. Further, the first fluid control valve 5 has a
pilot port 5e connected to the upstream side of the first
sub-relief passage 34a, and a relief port 5f connected to
the downstream side of the first sub-relief passage 34a.
However, the pilot port 5e and the relief port 5f are always
disconnected from each other.
[0025] The second fluid control valve 6 has an inflow
port 6a connected to the parallel flow path 32, a discharge
port 6b connected to the return flow path 33, a first output
port 6c connected to a cylinder chamber TS1 side of a
tilt cylinder TS which is an actuator, a second output port
6d connected to a piston TS2 side of the tilt cylinder TS,
a pilot port 6e connected to the upstream side of the
second sub-relief passage 34b, and a relief port 6f con-
nected to the downstream side of the second sub-relief
passage 34b. Further, the second fluid control valve 6
can selectively take a neutral position, an inclined posi-

5 6 



EP 3 321 514 A1

5

5

10

15

20

25

30

35

40

45

50

55

tion, and an upright position. The neutral position causes
the high-pressure flow path 31 to communicate. The in-
clined position causes the inflow port 6a and the first out-
put port 6c to communicate with each other, and causes
the discharge port 6b and the second output port 6d to
communicate with each other. The upright position caus-
es the inflow port 6a and the second output port 6d to
communicate with each other, and causes the discharge
port 6b and the first output port 6c to communicate with
each other. Here, at the neutral position, the pilot port 6e
and the relief port 6f are disconnected from each other.
On the other hand, at the inclined position and the upright
position, the pilot port 6e communicates with the relief
port 6f, and a part of the high-pressure hydraulic fluid
from the second parallel flow path 32b is directed to the
second sub-relief passage 34b. The second fluid control
valve 6 is connected to a second operation lever 61, and
receives an operation on the second operation lever 61
to perform switching among the aforementioned three
positions. Further, in order to prevent the mast from being
inclined forward due to the backward flow of the hydraulic
fluid when the mast (not illustrated) supporting the fork
is stopped in the forward inclined posture, the second
fluid control valve 6 is provided with a tilt lock valve 6Z.
The tilt cylinder TS includes a cylinder chamber TS1 and
a piston TS2. As described above, the cylinder chamber
TS1 communicates with the first output port 6c of the
second fluid control valve, and the piston TS2 side com-
municates with the second output port 6d of the second
fluid control valve. Further, the supply of hydraulic fluid
is received by the cylinder chamber TS1 side, and the
mast (not illustrated) which is connected to the tilt cylinder
TS and supports the fork (not illustrated) is inclined for-
ward. On the other hand, when the supply of hydraulic
fluid is received by the piston TS2 side, the mast (not
illustrated) is returned from the forward inclined state to
the upright state.
[0026] The third fluid control valve 7 has an inflow port
7a connected to the parallel flow path 32, a discharge
port 7b connected to the return flow path 33, a first output
port 7c connected to a first fluid introduction port R1a of
a rotary mechanism R which is an actuator, a second
output port 7d connected to a second fluid introduction
port R1b of the rotary mechanism R, a pilot port 7e con-
nected to the upstream side of the third sub-relief pas-
sage 34c provided to branch from the parallel flow path
32, and a relief port 7f connected to the downstream side
of the third sub-relief passage 34c. Further, the third fluid
control valve 7 can selectively take three positions of a
neutral position, a positive rotation position, and a re-
verse rotation position. The neutral position causes the
high-pressure flow path 31 to communicate. The positive
rotation position causes the inflow port 7a and the first
output port 7c to communicate with each other, and caus-
es the discharge port 7b and the second output port 7d
to communicate with each other. The reverse rotation
position causes the inflow port 7a and the second output
port 7d to communicate with each other, and causes the

discharge port 7b and the first output port 7c to commu-
nicate with each other. Here, at the neutral position, the
pilot port 7e and the relief port 7f are disconnected from
each other. On the other hand, at the positive rotation
position and the reverse rotation position, the pilot port
7e communicates with the relief port 7f, and a part of the
high-pressure hydraulic fluid from the third parallel flow
path 32c is directed to the third sub-relief passage 34c.
Further, the third fluid control valve 7 is connected to a
third operation lever 71, and receives an operation on
the third operation lever 71 to perform the switching
among the three positions. The rotary mechanism R is
configured by utilizing a hydraulic motor R1 having first
and second fluid introduction ports R1a and R1b, and
drives a rotary attachment (not illustrated) such as a ro-
tary fork connected to the hydraulic motor R1 via an out-
put shaft. Specifically, the rotary mechanism R has a con-
figuration which receives the supply of the hydraulic fluid
from the first fluid introduction port R1a, rotates the rota-
tion attachment in the positive direction to discharge the
hydraulic fluid from the second fluid introduction port R1b,
receives the supply of hydraulic fluid from the second
fluid introduction port R1b, and rotates the rotary attach-
ment in the positive direction to discharge the hydraulic
fluid from the first fluid introduction port R1a. That is, a
rotary attachment such as a rotary fork driven by the ro-
tary mechanism R can rotate in both positive and reverse
directions.
[0027] Both the second and third fluid control valves 6
and 7 have the following configuration. Here, since the
second fluid control valve 6 and the third fluid control
valve 7 have the same configuration, the configuration
of the second fluid control valve 6 will be described as a
representative.
[0028] As illustrated in Fig. 2, the second fluid control
valve 6 includes a body 600, and a spool valve body 604
capable of sliding in a spool hole 602 provided in the
body 600. In the body 600, a hydraulic fluid supply path
601 constituting the second parallel flow path 32b, a cent-
er passage 603 constituting a high-pressure flow path
31, the check valve 605 provided in the hydraulic fluid
supply path 601, the first output port 6c, the second output
port 6d, the discharge port 6b, the pilot port 6e, and the
relief port 6f are formed. Further, the downstream side
of the check valve 605 in the hydraulic fluid supply path
601 is formed as an arch section 606 having a function
as the inflow port 6a.
[0029] The spool valve body 604 is provided with a first
communication groove 604a, a second communication
groove 604b, a third communication groove 604c, and a
fourth communication groove 604d. The first communi-
cation groove 604a causes the arch section 606 and the
first output port 6c to communicate with each other at the
inclined position, and causes the arch section 606 and
the discharge port 6b to communicate with each other at
the upright position. The second communication groove
604b causes the arch section 606 and the discharge port
6b to communicate with each other at the inclined posi-

7 8 



EP 3 321 514 A1

6

5

10

15

20

25

30

35

40

45

50

55

tion, and causes the arch section 606 and the second
output port 6d to communicate with each other at the
upright position. The third communication groove 604c
causes the pilot port 6e and the relief port 6f to commu-
nicate with each other at the inclined position. The fourth
communication groove 604d causes the pilot port 6e and
the relief port 6f to communicate with each other at the
upright position.
[0030] On the other hand, in the body 600, a first land
600a is provided between the arch section 606 and the
first output port 6c, a second land 600b is provided be-
tween the arch section 606 and the second output port
6d, a third land 600c is provided between the first output
port 6c and the discharge port 6b, a fourth land 600d is
provided between the second output port 6d and the dis-
charge port 6b, and a fifth land 600e is provided between
the pilot port 6e and the relief port 6f. These first to fifth
lands 600a to 600e have a function of blocking the ports
via parts other than the communication grooves 604a to
604d of the spool valve body 604.
[0031] Further, although it is not illustrated, members
such as a pilot spool constituting a tilt lock valve 6Z, and
a spring for urging the pilot spool toward the valve closing
position are disposed inside the spool valve body 604.
Since the configuration and operation of the tilt lock valve
6Z have the same configuration as that well known as a
tilt lock valve used for this type of fluid control valve, a
detailed description thereof will not be provided.
[0032] Here, in a state in which the second fluid control
valve 6 is disposed at the neutral position, as illustrated
in Fig. 2, the arch section 606 and the first output port 6c
are disconnected from each other, and the arch section
606 and the second output port 6d are disconnected from
each other. Further, the hydraulic fluid supply path 601,
the pilot port 6e, and the relief port 6f are also discon-
nected from one another.
[0033] On the other hand, in a state in which the second
fluid control valve 6 is disposed at the inclined position,
as illustrated in Fig. 3, the arch section 606 and the first
output port 6c communicate with each other, the second
output port 6d and the discharge port 6b communicate
with each other, respectively. Also, the hydraulic fluid
supply path 601, the pilot port 6e, and the relief port 6f
also communicate with one another. As a result, a part
of the hydraulic fluid supplied from the pump to the sec-
ond parallel flow path 32b is directed to the first output
port 6c, and the other part of the hydraulic fluid is directed
to the sub-relief valve 81 via the relief port 6f. Further,
when the fluid pressure of the hydraulic fluid supplied to
the second parallel flow path 32b exceeds the second
fluid pressure, even in a case where the fluid pressure
of the hydraulic fluid is lower than the first fluid pressure,
the sub-relief valve 81 opens and the hydraulic fluid is
directed to the tank 9 via the return passage 33.
[0034] Further, in the state in which the second fluid
control valve 6 is disposed at the upright position, as il-
lustrated in Fig. 4, the arch section 606 and the second
output port 6d communicate with each other, and the first

output port 6c and the discharge port 6b communicate
with each other, respectively. Further, similarly to the
state in which the second fluid control valve 6 is disposed
in the inclined position, the hydraulic fluid supply path
601, the pilot port 6e, and the relief port 6f also commu-
nicate with one another. As a result, a part of the hydraulic
fluid supplied from the pump to the second parallel flow
path 32b is directed to the first output port 6c, and the
other part of the hydraulic fluid is directed to the sub-relief
valve 81 via the relief port 6f. Further, when the fluid pres-
sure of the hydraulic fluid supplied to the second parallel
flow path 32b exceeds the second fluid pressure, even
in a case where the fluid pressure of the hydraulic fluid
is lower than the first fluid pressure, the sub-relief valve
81 opens, and the hydraulic fluid is directed to the tank
9 via the return passage 33.
[0035] As described above, the third fluid control valve
7 has substantially the same configuration as the second
fluid control valve 6. Hereinafter, the same names as the
corresponding parts in the second fluid control valve 6
and the reference numerals with the leading 6 changed
to 7 are attached to each part of the third fluid control
valve 7. Specifically, although it is not illustrated, the third
fluid control valve 7 includes a body 700 having the same
configuration as that of the body 600 of the second fluid
control valve 6, and a spool valve body 704 capable of
sliding inside a spool hole 702 provided in the body 700.
The spool valve body 704 also has the same configura-
tion as that of the spool valve body 604 of the second
fluid control valve 6, except that a member constituting
the tilt lock valve is not included therein.
[0036] On the other hand, although it is not illustrated,
the first fluid control valve 5 includes a body 500 having
the same configuration as that of the body 600 of the
second fluid control valve 6, and a spool valve body 504
capable of sliding in a spool hole 502 provided in the
body 500. The spool valve body 504 has the same con-
figuration as that of the spool valve body 604 of the sec-
ond fluid control valve 6, except that a member consti-
tuting the tilt lock valve is not included therein and the
third and fourth communication grooves are not included.
Further, since the spool valve body 504 does not include
the third and fourth communication grooves, as de-
scribed above, the pilot port 5e and the relief port 5f are
always disconnected from each other.
[0037] Here, when both the second and third fluid con-
trol valves 6 and 7 are disposed at positions other than
the neutral position, the second sub-relief passage 34b
communicates with the second parallel flow path 32b,
and the third sub-relief passage 34c communicates with
the third parallel flow path 32c. However, the second sub-
relief passage 34b branches on the upstream side of the
check valve 605 in the second parallel flow path 32b.
Further, the third sub-relief passage 34c branches on the
upstream side of the check valve 705 in the third parallel
flow path 32c. Therefore, the flow of the hydraulic fluid
from the cylinder chamber TS1 or the piston TS2 of the
tilt cylinder TS via the second and third sub-relief pas-
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sages 34b and 34c to the first or second fluid introduction
ports R1a and R1b of the rotary mechanism R or vice
versa is suppressed by the check valves 605 and 705.
In other words, it is possible to suppress such a flow of
the hydraulic fluid, without providing a check valve in the
second and third sub-relief passages 34b and 34c.
[0038] As described above, according to the present
embodiment, the second sub-relief passage 34b branch-
es from the upstream side of the check valve 605 in the
second parallel passage 32b, and the third sub-relief pas-
sage 34c branches from the upstream side of the check
valve 705 in the third parallel passage 32c. Accordingly,
the sub-relief passages 34b and 34c do not communicate
with the passage reaching the tilt cylinder TS or the rotary
mechanism R from the switching valves 6 and 7 inside
the switching valves 6 and 7. Even when the tilt cylinder
TS and the rotary mechanism R simultaneously operate
due to the presence of the check valves 605 and 705,
the hydraulic fluid in the tilt cylinder TS does not flow out
to the rotary mechanism R via the second and third sub-
relief passages 34b and 34c, or vice versa, the hydraulic
fluid in the rotary mechanism R does not flow out to the
tilt cylinder TS via the second and third sub-relief pas-
sages 34b and 34c. Therefore, it is not necessary to ad-
ditionally provide a check valve in the second and third
sub-relief passages 34b and 34c, and thus, it is possible
to reduce the number of components and the number of
manufacturing man-hours.
[0039] The present invention is not limited to the em-
bodiments described above.
[0040] For example, in the above-described embodi-
ment, even when any of the second and third switching
valves is located at any position other than the neutral
position, the hydraulic fluid from the parallel flow path is
directed to the sub-relief passage. However, depending
on the type of the actuator connected to the switching
valve and the type of the operation performed by the ac-
tuator, it may be necessary to direct the high-pressure
hydraulic fluid. In such a case, an aspect in which the
hydraulic fluid from the parallel flow path is directed to
the sub-relief passage only when an operation requiring
no high-pressure hydraulic fluid is performed may be
adopted, and the form can also be easily selected ac-
cording to the present application.
[0041] In addition, various modifications may be made
within the scope that does not impair the gist of the
present invention.

Reference Signs List

[0042]

C Fluid control device
23 Main-relief flow path
24 Main-relief valve
31 High-pressure flow path
32a (First) parallel flow path
32b (Second) parallel flow path

32c (Third) parallel flow path
33 Return flow path
34a (First) sub-relief flow path
34b (Second) sub-relief flow path
34c (Third) sub-relief flow path
5 Switching valve (first fluid control

valve)
6 Switching valve (second fluid control

valve)
7 Switching valve (third fluid control

valve)
505, 605, 705 Check valve
81 Sub-relief valve

Claims

1. A fluid control device comprising:

a plurality of switching valves;
a high-pressure flow path which receives supply
of high-pressure hydraulic fluid from a hydraulic
pressure supply source, and passes through the
plurality of switching valves in a neutral state;
a parallel flow path which branches from the
high-pressure flow path to direct the hydraulic
fluid to each of the switching valves;
a return flow path which receives and directs the
hydraulic fluid having passed through all the
switching valves via the high-pressure flow path
and the hydraulic fluid discharged from each
switching valve to a tank;
a main-relief passage through which a part be-
tween the hydraulic pressure supply source and
the switching valve located on a most upstream
side communicates with the return flow path;
a main-relief valve which is provided in the main-
relief passage and opens when the fluid pres-
sure of the high-pressure flow path exceeds a
predetermined first fluid pressure;
a sub-relief passage which branches from the
parallel passage, reaches the switching valve,
and communicates with the tank when the
switching valve is in a predetermined state other
than the neutral state;
a sub-relief valve which is provided in the sub-
relief passage, and opens when the fluid pres-
sure of the parallel flow path exceeds a second
fluid pressure lower than the first fluid pressure;
and
a check valve which suppresses the flow of hy-
draulic fluid toward a hydraulic pressure supply
source provided between the branch with the
sub-relief passage and the switching valve in
the parallel passage.
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